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n£piXrp|/ri 

H XPd ar l l lT l 7iapaSocraKcov £K7rai6sDxiKcbv 7ipoaeyyia£cov, 67icog or 
opa8ocov£pyaxrK£g 8paaTX|pr6xr|T£g, r| £A,£60epr| Kar Ka0o8r|yoDp£vr| 
avaKdXn\)/ri Kar xa avoiKxa 7ipopXf|paTa, a£ pr| T07irK£g, £Kxog xod 
avaXoTocoo Trpoypdppaxog, paOripaxnceg 8paaTX|pr6xr|T£g, eivai 8nvaxov va 
KivriT07ioif|aoDV xo £v8ia(p£pov xcov paOrpcov, £p7iX£Kovxdg xoog oxr| 
8ia.7ipaypdx£Dai'i ‘Trpoxcopripdvcov’ paOripaxoccov rSecov, ano KaXrmxo vxag xr| 
pr| ypappriep 8ra8popf| Trig paOripaxocrig avaKdXo\|/r|g Kar avaSEiKVDOvxag 
xriv 186a oxr or paOppaxrKEg r8e£g 8ev rivar ardmeg Kar apexdpXr|T£g aXXd 
rivar 8nvax6v va ava0£copr|0ODV rj Kar va KaxappupOoov. napoDordgovxai 
£86 pro. £K7iar8eDxrKf| 8paor| tiod 8ra7ipaypax£D£xar pro. 7ipoaeyyrar| axr| 
acparpneri y£cop£xpra Kar 6va Epyaaxfjpro 7ion 8ra7ipaypax£D£xar xrg 
rcopexpteg xod kdPod 7iod oXo7ioroDvxar axrg priaXeg xod IlayKocproo 
Kd7I£XXod, 7100 eXaPav x®pa axo 7iXaroro £vog project p£ paOr|X£g xrig A' 
AoKrioo too neipapaxiKOD AoKeroo too IIav£7iraxr|proD MaK£8ovrag xr\ 
0x0X00) xpovra 2014-15. 

Asigsig KXsiSia: Scparpneij yecopexpra, croppexpra, raopexpreg too kdPod, 
p7idX£g 7io8oa(parpoo, pr| TD7irK£g paOppaxoceg 8paaxr|pr6xrix£g. 


Eicaycoyfi 

Mia a7io xrg peyaXoxepeg 8rapax£g axo x®po xcov Oetikcov £7iraxr|p(ov 
Kar r8rarx£pa xcov paOripaxoccov acpopd axp cpocr| xpg paOripaxrKijg aXpOeiag 
Kar axr|v eyKopoxxixa xcov paOripaxoccov 7ipOTda£cov (KoXfiija, 2006, 
Toopaarig, 2002). Ta paOppaxoca avxocripeva D7idpxoov ae evav Siko xoog 
Koopo iSeojv £goj a7io xov dv0pco7io Kar aov£7i6g rivar arcovra Kar 



apExdpXpxa p Eivai smvopaEii; Kai KaxaoKEDEi; tod avOpcomvoD 7roXixiapoD, 
07I0TS Eivai Sovaxov va avaOECoppOodv; Oi paOppaxiKEg i8ss<; 
avaKa^D7ixovTai p smvooDvxai; 

AjrojiEipaOp Kaps va rcpoaEyylaoDpE aDxp xriv avxuiapaOEap, 
D^07ioi6vxag, xri oxoAiKp ypovid 2014-15 axriv A' Adkeiod tod 
ri£ipapaxiKOD Adkeiod tod navEmoxpplou MaKsSovlac;, xo project ps 06pa 
«H ava^pxpop xiyg paOppaxnepc; aXp0£ia<;». Exo nAaloio odtod tod project 
£7n%£ipf| 0r|K£ pla rcpoaEyyiap otic; PaoiKsg apyeq xpg ocpaipucpg yscopsxplag 
p£ aK07io xriv avdOsicp xpc; i8sa<; oil oi paOppaxiKSi; i5ee<; 5ev Eivai aicbvi£<; 
Kai ap£xdpXr|X£<; aXXa slvai dovaxov va apcpioPpxpOoDV Kai va 
KaxappicpOoDV (Ko^E^a, 2006), aKopp Kai KanoiEg a7io xiq mo aDxovopxEi; 
Kai 7tpocpavsl<; axr|v koivi) XoyiKp. 

Mia 7rpoa£yyiap arp oipaipucrj yEcopExpla 

Oi paOpxEg axriv A' Adkeiod, spxovxai yia Txpodxiy cpopa ge STiacpp ps 
xriv a^uopaxiiep OEpsMcoop evoc; oDoippaxoc; gto pdOppa xr)^ Y seopExplag 
Ee aDxo xo 7iA,aiGio, xa a^uapaxa xpg EDKAsl8sia<; yEcopsxplag Eioayovxai cog 
7ipocpavtf)<; aXp0£l<; Kai aDTa7i65£iKT£<; 7ipoTdo£i<; (Apyop67ioDXo<; K.a., 
2013). H agio op xr|g TiapaSoxPs xcov aepcopdxcov cog pdar| xpc; OspsAicoopg 
piag yEcopExpiKpg ©Ecoplag 7 iod 5 iek 5 ike 1 xriv £mGxr|poviKf| adjOsia 
PaGl^EXai GXT|V £7l07lX£la XT|g SpTlEiplag Kai GXOV xp0710 ps XOV OJIOIO 
avxiXapPdvExai xov yropo o avOpcomvog voog. A£,i07ioipoap£ odt 6 xo 
D7i6Pa0po Kai ©soaps, dtio popcpp avoucxoo rcpoPAppaxog (N.C.T.M., 1980, 
Branca, 1980, Polya, 1991, Pehkonen, 1997) Kai gto nAaloio piag 
8i£p£OvpxiKpg 7tpoa£yyiapg xr|g paOpopg (Kuhn, et al. 2000, Chu, 2009, 
Bell, et al. 2010), otic; opadsg xcov paOpxcov xov 7ipopTppaxiap6 av igxdodv 
xa a^ubpaxa Kai xa Oscopppaxa xr|g EoKAsldEiag £7r(7i:s5rig yscopsxplag gxt|v 
7i£pi7ixcoGr| 7 iod o x®P °<3 P a g slvai, oxi to £7ii7i£5o, aXXa r| smcpavsia piag 
ocpalpag. 

Oi paOpxdg, spya^opsvoi ge opaSEg (Slavin, 1990, Gilles & Ashman, 
2005), opioav ps 7ispiypacpiKo xpo7io mog psxaoxp paxlgo vxai oi Paoucsg 
swoiEg xpg EoK^ElOEiag yEcopExplag (snOnypappo xpppa, £D0£ia, ycovla Kai 
kdkA,o<;) oxriv ETiicpavsia xpg ocpalpag Kai gxt| oovExsia 8i£p£ovpoav, ps xr\ 
Pof|0£ia E71071XIK0D D^IKOD, Tr|V IGXD XCOV 71EVTE a^lCOpdlCOV (aixi'ipdxcov) xpg 
EDKAsl8siag yscopExplag (Exapaxpg, 1975) gxt| ocpaipiKp yEcopsxpla. 
Baoi^opsvoi oxriv i5sa oxi p EnOsla dAcdioieI xp GDVxopoxEpp a7i6oTaop 
avapsoa ge 8do oppsla, 8iamoxcooav edkoAxx oxi xo avxloxoixo xpg soOslag 
oxp ocpaipucp yEcopExpla Eivai o pEyioxog KDKXog Kai xo avxloxoixo tod 
£D 06ypappoD xpppaxoq Eivai xo^o xod psyioxoD kdkAdd. Eivai 



a^ioappslmxo oil, axr| aovsxsia Trig SispEovpapg xoog, oi paOpxsg 
KaxsAp^gav povoi xoog axo aop7ispaapa oxi xo laoSovapo xou 5 0tl agiorpaxog 
“owio appslo SKxog soOslag Sispxsxai povaSiKp 7tapdAA.pAp axriv soOsla” 
Kaxapp(7ix£xai axr| acpaipiKp ysmpsxpla Ka0mg Kai cxr|v i8sa xpg 
avo7tapglag 7tapaA-A.fiA.ojv ‘soOsimv’ axriv 87ticpdv£ia xpg acpalpag, x®plg va 
8%8t ylvsi Ttpopyoopsvrog Kapla vogp yta xr| Sispsovpap svog xsxoioo 
sv8sxopsvoo. 

Ixp aov&xsia, s^sxdaxpKs p laxpg yvcoaxcbv axoog paOpxsg Kai 
spPA-ppaxiKrov 7tpoxaascov xpg EoKA-slSsiag ysmpsxplag, axp acpaipiKp 
ysmpsxpla. TsOpKav Ttpog Sispsovpap p icxpg TOl) xdrcoo yta xo ppKog 
kokA.oo Kai r) 7tp6xaar| yia xo d0poiopa xojv ymvirav xpiymvoo 
(Apyopo7tooA,og K.a., 2013). Ta Ospaxa aoxd sgsxdaxpKav ps pla 
7t£piaa6TSpo xo7iiKf| 7tpoaeyyiap. ZpxpOpKS a7to xoog paOpxsg va 
£7ux£ipr| paxoA,oypaoov ps vr\ 8tax67tcoari xo7tiKmv ajtoSslgsmv. O xo7tog yia 
xo ppKog kokA.oo 8tsp8r)vf|0r|KS ps xr|v 7tapdA-A.riA.ri Osmppap svog kokA.oo mg 
kokAoo xrig acpaipiKpg ysmpsxplag Kai xaoxoxpova mg kokAoo xpg s7rl7isSpg 
ysmpsxplag. Tia va xo S7tvr6xot>p£ aoxo 0smpf|aaps, ps xp PopOsia xr|g 
EoKA.sl8siag axspsopsxplag, xov kokAo 7too axppaxlgsxai and xpv xopp svog 
£7ti7ts8oi) ps xp acpalpa (Zxppa 1). Oi paOpxsg soKoA.a £vxo7tiaav xpv 
KsvxpiKr) i8sa xpg 7tapaAApApg aoxpg Osroppapg: av OsmppOsl s7tl7ts8og 
KOKA.og tots p aKxiva xou slvai xo xpppa KM, svm av OsmppOsl acpaipiKog 
KoxAog xoxs p aKxiva xou slvai xo Togo AM (Eyppaxa 1 Kai 2). 



X/tj/ua 1 Z/W a 2 


Oi opa8sg 7tapoi)alaaav sA-aippmg 8iacpop£xiKsg a7to8slgsig, oA.sg opmg 
Kaxs/lpgav axo aop7tspaapa oxi xo ppKog xoo acpaipiKoo kokAoo slvai 
piKpoxspo a7to xo 8i7tA.aoio yivopsvo too 7t £7tl xpv acpaipucp aKxiva too: 


KM < AM Kai AM < xo^o(AM) apa 
KM < xo^o(AM) 

2n ■ KM < 2k ■ t 6 ^o(AM) 
Ilspipexpot; < 2n • x 6^0 (AM) 


Tia va yivsi 8 ovaxf| r\ Sianpaypaxsoap tt\c, upoxaapg yia xo dOpoiapa 
xcov ycovicbv xpiycbvoo axp acpaipiKi) yscopsxpia, xs00ks apyiKd 7ipo<; 
8 ispsov 0 a 0 axig opaSsg xcov pa00xcbv xo KaxaaKsoaaxuco spcbxppa “ps 
7 roiov xpo7io ax 0 paxi^sxai sva xpiycovo axr|v S7iupdvsia X 0 <; acpaipag;”. DXsg 
oi opdSsg Kaxsb'iqav ps ajroAoxp aopcpcovia axr|v KaxaaKsof| xoo acpaipucoo 
xpiycbvoo ps xr| ( 3 or| 0 sia xpnbv psyiaxcov kokXcov Kai Siamaxcoaav, psaco 
aoxrp; xr|<; KaxaaKsi)f|i;, xpv Siapspiap-TiAxxKoaxpcoap (tessellation) X 0 <; 
87iupdvsiag xr|<; acpaipag as okxco ava 56o iaa Kai avxiSiapexpiKcbg 
aoppsxpiKa axripaxa (Ix0!- La 3). Msaco aoxpc; xpq SiaSucaaiac; KaxaaKsof|<; 
ps xoog psyiaxooc; kokXoo^ ava7ixox00KE Kai 0 swoia X 0 <; axpaKxoo 
(7ispiox0 X 0 g S7ucpavsia<; xpg acpaipag 7too jispisxsxai avapsaa as 8 oo 
0 piKi)K^ia 86 o xspvopsvcov psyiaxcov kokXcov (Xyppa 4)). Zxp aovsysia, ps 
xp 8 isps' 6 v 0 a 0 anyKSKpipsvcov rcsputxcbascov xpiycbvcov oi pa00xs<; 
Siamaxcoaav X 0 V O 7 iap ^0 xpiycbvcov ps a0poiapa ycovicbv psyaAoxspo xcov 
5oo op0cbv Ka0cb<; Kai xpv ojrapcpi xpiycbvcov ps 8 iacpopsxiKo a0poiapa 
ycovicbv ((3 A xa xpiycova ABr Kai ABr i axo Eyppa 4), ysyovog 7100 avsSsi^s 
xpv i 8 sa oxi xo a0poiapa xcov ycovicbv xpiycbvoo p;iopsi va sivai psyaAoxspo 
xcov 8 oo op0(bv Kai paAuxra 5sv sivai axa0spo axp acpaipnci) yscopsxpia. 
'Exai ava8600Ks soAoya xo spcbxppa 7 io)q prcopsi va orcoAoyiaxsi xo 
a0poiapa xcov ycovnov svog acpaipucoo xpiycbvoo Kai ps xi sivai iao. 



Z/tj/ua 3 


ZxW a 4 


Exp oovs%sia, axo 7iAaiaio piac; 7tpoasyyiap<; Ka0oSpyoopsvpi; 
avaKdAoxppq (Mandrin & Preckel, 2009, Toopaapg, 2002), oi pa0pxs<; 
£vxo7naav xig SiacpopsxiKsg Siapspiasic; xpg acpaipiKpg £7ncpavsia<; as 
axpaKxoog jiou Jispiexouv xo 0716 s^sxaap acpaipuco xpiycovo ABr Kai xo 
avxiSiapsxpiKa aoppsxpiKO xoo A'BT' (Eyppaxa 5 kou 6) Kai xov xpo7io ps 
xov 07 iolo aAApAos7UKaAi)7n;ovxai oi axpaKxoi. Ms aoxo xov xpo7io 
ava5i30r|KS r| i5sa xoo 07ioAoyiapod xpi; S7ticpdvsiai; xoo acpaipucod xpiycbvoo 
a>q pspog xpg S7uipdvsia<; xpg acpaipag. Ivcopi^ovxac; xov xotio 07toAoyiapod 
xoo spPaSod xpc; £7ncpavsia<; xrp; acpaipac;, syivs cpavspo oxi S7ipS7is va 
7tpopyp0si o OTioAoyiapog xpg sTiupavsiaq xpg axpaKxoo cbaxs va yivsi, psaco 
aoxp<;, Sovaxoc; o 07ioAoyiapo<; xoo spPaSod xoo acpaipucod xpiycbvoo. 
ApKsxa sdKoAa oi paOpxsg Ppf|Kav xpoTioog yia va 07toAoyiaoov xo spPado 
xp<; axpaKxoo xppaipo7ioicbvxa<; avaAoyucp aKS\|/p Kai 0scopcbvxa<; xpv 
axpaKxo pspog vr\q aovoAucpc; £7ncpdvsia<; xp<; acpaipag. SsKivcbvxat; aTio xpv 
7iapaxpppap siSikcov 7ispi7ixcbascov axpaKxcov (xo ppiacpaipio sivai xo piao 
xpg £7U(pdvsiag vr\q acpaipag, p dxpaKxoq tioo dppioopysixai a7io xa xo^a 8do 
Ka0sxa xspvopsvcov psyiaxcov kokAcov sivai xo sva xsxapxo xp<; S7ucpavsiag 
xp q acpaipaq), oi pa0pxs<; Tipoyoippaav axp SiaxoTicoap oxi “xo spPa8o piag 
axpaKxoo sivai xoao psyaAdxspo oao psyaAdxspp sivai p ycovia 7ioo 
axppaxi^oov psxa^d xooq oi 8do psyiaxoi kokAoi tioo 8ppioopyodv xpv 
axpaKxo” (pA. xa xpiycova ABr Kai ABFi axo Eyppa 4). Tia va Ppodps, 
Aomov, xo spPaSo piag axpaKxoo, aK£7ixopaaxs avaAoyuca. Av xcopiaoops 
xo ppiacpaipio as k iasg axpaKxoo^, xoxs xo spPaSo Ka0s piag a7io aoxsg 0a 

sivai iao ps 07ioxs, av 7iapoops A xsxoisg axoixsuoSsig axpdKxoog, 

xoxs xo spPa8o xpq axpaKxoo 7100 axppaxi^sxai 0a sivai iao ps A cpopsq xo 
spPa5o xpg axoixsuoSooi; axpaKxoo, 5pAa5p 0a sivai: 

^ 2hR" _ 2n/R" 

J^axpaKTOB — " 

K K K 


Opcog, xo 7ipAiKo — SKcppa^si xp ycovia A xpg axpaKxoo, otioxs 
p7iopodps va 7iodps oxi xo spPaSo xpg axpaKxoo sivai iao ps 2R 2 A: 


EaxpaKTOi) — 2R 2 A 


07ioo A sivai p ycovia xp<; axpaKxoo. 

'Exai, aop7iApp®0pK£ oAo xo avayKaio O7ioPa0po Kai Kaxsaxp 5ovaxo 
va Tipoxcoppaoov oi pa0pxs<; axpv STiavavaKaAoipp Kai 8iaxd7icoap piaq 


xomKrig a7io5sii;r|<; tod Gscopppaxog tod Girard 1 (van Brummelen, 2013) yia 
tov orcoA-oyiapo tod spPaSod tod acpaipiKoo xpiycbvoD. 

Oi paGpxsg 7rapaxf|pr|aav oti to acpaipiKO xpiycovo ABr 7tspisx£xai as 
xpsig axpaKxoog, pia dxpaKxo ps Kopocpi) to A (ag xriv ovopaaoops La), pia 
axpaKxo ps KopDcpi) to B (ag xr|v ovopaaoDps Lb) Kai pia dxpaKxo ps 
KopDcpf) to T (ag xriv ovopaaoDps Lr). Avxiaxoixa, to acpaipiKO xpiycovo- 
avxi7to5ag A'BT' Tispisysiai axig aXkzg xpsig axpaKxoDg, pia axpaKxo ps 
KopDcpf) to A' (ag xr|v ovopaaoDps La ), pia axpaKxo ps KopD(pf| to B' (ag 
xr|v ovopaaoDps Lb ) Kai pia dxpaKxo ps KopDcpp to T' (ag xr|v ovopaaoDps 
Lr), JioD sivai iasg ps Tig axpaKxoDg La, Lb Kai Lr avxiaxoixa. 


Kpiaipr) f|xav r\ 7iapaxi)pr|ar| oti oi s^i axpaKxoi La, Lb, Lr, La', Lb 
Kai Lr - KaAimxoDV oAr| xr|v S7iicpdvsia xr|g acpaipag, sxovxag opcog KaADipsi 
xig smcpavsisg xcov 800 acpaipiKcov xpiycovcov ABr Kai A'BT' xpsig cpopsg to 
K aOsva. Apa, to aGpoiapa xcov spPa8d)v xcov sgi axpdKxcov La, Lb, Lr, La', 
Lb- Kai Lr-, laooxai ps xr|v srcicpavsia xr|g acpaipag, odv 8do cpopsg xa 
sppa8a xcov Sdo acpaipiKcov xpiyrovcov ABr Kai A'BT'. Ar|Aa8f|: 

La + Lb + Lr + La' + Lb + Lr' = E a( paipac + 2(ABr) + 2(A'BT') 

'Opcog, oi axpaKxoi La Kai La' sivai iasg, oi axpaKxoi Lb Kai Lb sivai 
iasg Kai oi axpaKxoi Lr Kai Lr- sivai iasg. Emarig, Kai xa xpiycova ABr Kai 
A'BT' sivai iaa. 07ioxs p 7iapa7iavco axsap p7iopsi va psxaaxppaxiaxsi: 


1 To Gecbpnna auxo 6nnoai£UTr|K£ and tov Albert Girard to 1626, £X£i otno6o0d opcoq Kai 
arov Thomas Harriot, 1603. 



Zyjuia 5 


Z/tj/ua 6 


2La + 2Lb + 2Lr Eocpaipa^ ■+■ 4(ABT) 


Av avxiKaxacrrriaoops x a spPa8a xcov axpaKxcov Kai xo spPaSo xpg 
ccpaipag, 0a sxoops: 

2-2R 2 A + 2-2R 2 B + 2-2R 2 r = 4tiR 2 + 4(ABr) 

4R 2 A + 4R 2 B + 4R 2 r = 4tiR 2 + 4(ABr) 

R 2 A + R 2 B + R 2 r = tiR 2 + (ABr) 

H a%ear| aoxr| p7iopsi va XoGsi cog 7ipog xo spPa8o xoo ABr : 

(ABr) = R 2 A + R 2 B + R 2 r - tiR 2 
(ABr) = R 2 (A + B + r- 7 T) [ 1 ] 

H 7tapsv0scr| sKcppai^si xr|v 7ioaoxr|xa Kaxa xr|v oiioia xo dGpoiapa 
xcov ycovuov xoo acpaipiKoo xpiycovoo 07tsppaivsi xa n auxivia (7100 sivai xo 
aGpoicpa xcov ycovuov svog 87il;is5oo xpiycbvoo xpg EoicXsiSsiag 
yscopsxpiag). 07ioxs, aoxf| r| oysoii 5s(yvsi oxi xo spPaSo sv og acpaipiKoo 
xpiycovoo s^apxaxai ano xo dGpoiapa xcov ycovicov xoo. Oco psyaAdxspo 
sivai xo aGpoicpa xcov ycovuov xoo, xoco psyaAoxspo 0a sivai xo spPaSo 
xoo. 

Aoxo, opcog, 7100 sivai iSiaixspa agioaripsicoxo, sivai 6 x 1 p 7iapa7iavco 
aysar) [1] pTiopsi va AoGsi cog Tipog xo aGpoicpa xcov ycovuov xoo ccpaipucod 
xpiycovoo: 

R 2 A + R 2 B + R 2 r = tiR 2 + (ABr) 

R 2 (A + B + r) = tiR 2 + (ABr) 

A + B+r = 7 i + ^(ABr) [ 2 ] 

'Exci 7 iposKoi)/£ avanavTS'/a evag ximog 07ioXoyicpod xoo aGpoicpaxog 
xcov ycovuov svog xpiycovoo Kai 01 paGpxsg siyav xriv souaipia va 
5ia7naxri)coov 6 x 1 p pa0r|paxiKf| avaKaAoi|/r| 5sv sivai ypappiKi) Kai 
xaKxoTioir) psvr) , O7icog 7iapooaidgsxai oovpGcog, sk xcov ocxspcov, axa 
oyoliud Kai £ 7 iicxr|poviKd PipMa. 'Evag paGppaxiKog p 7 iopsi va SoKipa^si, 
va 7iEipapaxigsxai, va avacKsoa^si xig apyiKsg xoo O7to0scsig Kai va 
aKoXooGsi SaiSaAoSsig Spopoog psxpi va xaKxo 7 ioifiasi xa xsXiKa xoo 
cjopTispaapaxa (Polya, 2001, Lakatos, 1996). 

H oysori [2], Xoraov, a7iavxa axov 7ipor|yo6p£vo 7ipopAr|paxiap6 pag 
a%sxiKd ps xpv iaxo xpg 7ip6xacr|g yia xo aGpoicpa xcov ycovuov xpiycovoo 


oxp acpaipucp yscopsxpia. Aoxp r| a%sap Ssiyvsi oxi xo aGpoiapa xcov ycovicbv 
Ka0s ocpaipucoo xpiycbvoo 07ispPaivsi x a n aKxivia (SpAxxSp xi; 180°). To 
71600 i)7i8ppa(vsi xi; 180° s;apxdxai a7io xo spPaSo xoo. 'Exai, oi paGpxs; 
KaxsAp^av axo ‘svxoTicoaiaKo’ oop7ispaapa, oxi axri acpaipiKp yscopsxpia, xo 
aGpoiapa xcov ycovicov svo; xpiycbvoo 8sv sivai iao ps 8oo opGs; (180°), 
07ico; aopPaivsi axr|v EoicAsiSsia yscopsxpia. Eivai 7iavco a7to 88 o opGs; Kai 
pdAioxa 8sv sivai axaGspo, aXXa yivsxai psyaAoxspo KaGcb; aoqdvsi xo 
spPaSo xoo. 

Acpoo 8ia7uaxd)0r|KS oxi Ka7iois; paGppaxucs; aApGsis; sivai 8ovaxov 
va apcpiaPpxpGoov, avsico\|/s Kai 8ispsovf|0riKs sva ; 7ipoPAppaxiap6; 7100 
8sv 07xpp%E axov apyiKO o%s8iaop6 aXXa xsGpKE a7io xoo; (81001; xoo; 
paGpxs;: “Ti ypsid;sxai pia acpaipiKp yscopsxpia scpoaov xa 7ipopAppaxa 
xp; acpaipucp; yscopsxpia; 800 Siaaxdascov sivai 8ovaxov va s;sxaoxoov Kai 
va AoGoov axo TiAaiaio pia; EokAeiSeux; yscopsxpia; xpicov Siaaxaoscov;”. 
IIpoKsipsvoo va 7ipoasyyiaoops aoxo xov 7ipopAppaxiopo 7iEpi7iAavp0pKaps 
Aiyo axi; pp sokAsiSsis; yscopsxpis; Kai axi; aoyxpovs; Gscopis; xp; 
cpooucp; yia xp popcpp Kai xp Sopp xoo ycopoo, 67101; p Gscopia xp; 
lysxiKoxpxa;, 7tpoKsipsvoo va avaSsiyGei p i8sa 6x1 xo Gspa Ssv 
7ispiopi;sxai axp psAsxp Kap7toAcov S7iupavsicbv psaa as svav sokAsiSsio 
xpiaSiaaxaxo %<bpo aAAd sTisKxsivsxai axp psAsxp svo; xsxpaSiaaxaxoo pp 
sokAsiSsioo Kap7roAcopsvoo %<opo%povoo. 

Ko|kKs; laopsTpis; <m; p7rdAs; too IlayKoapioo KottsAAod 

'Eyovxa; pSp 7ipaypaxo7ioipasi pia 7ipcbxp 7ipoasyyiap xcov acpaipuaov 
aoppsxpicov ps xp Sia8iKaala KaxaaKsop; xoo ocpaipucoo xpiycbvoo Kai 
sxovxa; a7ioKxpasi pia 7ipcbxp sp7isipia ps xov xpo7io 7100 KaxaaKsoa^ovxai 
Kai aopTispupspovxai xa axppaxa axp acpaipucp yscopsxpia, 7ipoxcoppaaps 
axpv oAo7ioipap svo; spyaaxppioo ps aK07io xpv 7ispaixspco psAsxp xcov 
aoppsxpicov 7100 sivai Sovaxov va oAo7toip0oov axpv STiupavsia xp; 
acpaipa;. Oi paGpxs;, axo 7iAaiaio xoo avaAoxucoo 7ipoypappaxo; s^oov pSp 
Sia7ipaypaxsoxsi xpv a;oviKp Kai xpv Ksvxpucp aoppsxpia axo s7ii7is8o Kai 
xi; aovacpsi; swois; xp; avdKAaap; Kai xp; axpocpp; (Apyop07iooAo;, K.a., 
2013, BavSooAaKp;, K.a., 2009). Baai^opsvoi as aoxp xpv Tipopyoopsvp 
yvcbap xcov paGpxcbv, E7nxsippaaps va S7isKxsivoops aoxs; xi; swois;, 
apxiKa axov x®po xcov xpicov Siaaxaoscov ps xp Sispsovpap xcov aoppsxpicov 
xoo koPoo Kai axp aovsysia axp acpaipucp S7iicpdvsia 800 8iaaxaascov, 
Kavovxa; s7U7ipoa0sxco; yppap xp; sp7isipia;, ps xpv E7i07ixsia 7100 
7ipoacpspsi o EokXsi8sio; %<bpo; xcov xpicov Siaaxdascov. 



To spyaaxipro npaypaxonorf|0r|K£ axrq 21-4-2015, and xov T rropyo 
MnaAbyXon, npcbiyv Ka0riyrixf| xoo State University of New York 
OSWEGO, cxo nXararo xcov sqtoxspiKcbv anvEpyaarrov xon oyoXsion paq pe 
£7uaxf|pov£q Kar cpopriq Kar £(%£ SrdpKEia 8do OrSaKxtKdq cop£q. Zxo nproxo 
pdpoq xon £pyaaxipron (https://www.youtube.com/watch?v=bj5hvHklrvQ) 
7iaponaiaaxr|Kav Kai 8r£p£ovf)0r|Kav oi raopnxpfeq/auppExpfeq xon 
KnPon/^apion -antan yscopExpiKoi p£xaoyr| paxrapor 7ion Siaxiponv 
anoaxdaaq ("iaa pf|Kr|/pdxpa") Kar anECKovr^onv xo i^dpr axov £anxo xon 
(Baloglou, 2014): 

- H avxraxpocpi) (P) axdAva Ka0£ ar|p£io axov avxrnoSa xon (p£ 
K£vxpo anppExpraq xo Kdvxpo xon qapiob), Kar anv£nroq Ka0£ pra ano xiq dqr 
d 8 p£q axr|v andvavxr xpq d 8 pa: xP r l aL l ao7i:oioJVTa s xr l v yXcboaa xcov 
p£xa0£o£cov, P = (16)(25)(34). 

- Or x£xpaKpraK£q avaxXaGeiq (Me) rivar avaxMaErq ynpco and dvav 
nnoOsxrKO Ka0p£7ixr| (£nrn£ 8 o avaK^aariq) non 8 rdpxsxar ano xdaasprq 
aKpdq, Srxoxopcovxaq xdaaepcq d 8 p£q Kar avaicXrovxaq x£q axov £anxo xonq, 
Kar svaXXdaaovTaq xrq nnoXorn£q 8 no dSp£q: pra and xiq xpsrq xExpaKpraKdq 
avaicA,da£rq xon Raptor) dvar r\ (34), non acpf|V£r axpv 0dar| xonq xrq d 8 p£q 1, 
2, 5, 6 Kar avarcXa xpv d 8 pa 3 axpv dSpa 4 Kar avxraxpocpa. 

- Or x£xpaKopn<p£q avaKXaaeiq (Mv) rivar avaxXacfAq ynpco and dvav 
nnoOsxrKO KaOpdnxp (£nrn£ 8 o avaKrixariq) non 8 rdp%£xar and xdaa£prq 
Kopncpdq, Srxoxopcovxaq 8 no dSpeq Kar avaicXrovxaq xsq axov £anxo xonq, Kar 
svaXXaooovxaq xrq nnoXornsq xdaaEprq d 8 p£q a£ Sdo q£byr| : pra and xrq d^r 
x£xpa.Kdpn(p£q avaKXaosiq xon ^apron rivar r\ (23)(45), non acpf|V£r axriv 
0dar| xonq xrq dSp£q 1, 6 Kar a),},r|riravaKM xrq dSp£q 2, 3 Kar 4, 5. 

- Or SrnSpiKdq SrnXdq axpocpdq (Rs) rivar axpocpdq 180 porprov ynpco 
and dvav dqova non Srdpxsxar and xa Kdvxpa Sdo andvavxr riiprov, 
axdAvovxaq zsq axov £anxo xonq, Kar svaXXaooovxaq xrq nnoXornaq xdaaaprq 
d 8 psq a£ 8 no q£byr|: pra and xrq xp£rq SrsSpucdq SrnXdq axpocpdq xon ^apron 
rivar r\ (25)(34), p£ dqova non 8 rdpx£xar and xa Kdvxpa xcov £ 8 pcbv 1, 6 , 
aAXpXoaxpdcpovxaq xrq dSpaq 2, 5 Kar 3, 4. 

- Or 8 raKpraKdq SrnXdq axpocpdq (Re) rivar axpocpdq 180 porprov ynpco 
and dvav dqova non 8 rdpxsxar and xa pdaa Sdo andvavxr aKprov, 
aAApXoaxpdcpovxaq xrq dqr d 8 p£q a£ xpra i^£nyr|: pra and xrq dqr SraKpraKdq 
8 rnXdq axpocpdq xon qapiod rivar r| (16)(24)(35), p£ dqova non 8 rdpxsxar and 
xa pdaa xcov aKprov avapaaa axrq d 8 p£q 2, 4 Kar 3, 5, aAAx|Xoaxpd(povxaq xrq 
d 8 psq 2, 4 Kar 3, 5, aXXa Kar xrq 1, 6 . 

- Or x£xpanA,dq axpocpdq (R 4 ) rivar axpocpdq 90 porprov ynpco and xonq 
rSronq dqovaq non xP0 al P O7tolo ^ vi:ai axrq 8r£8prKdq SrnXdq axpocpdq (Kar 
onon o r 8 roq dqovaq pnopri va xP0aiponorr|0ri Kaxa 800 avxr0£X£q cpopdq, 



7iod avxiaxoixoov as 56 o SiaipopsxiKsg xsxpa7iAsq axpocpsq): pla a7io xiq sqi 
xsxpa7iAsq axpocpsq xoo ^apioo slvai r| (2453), 7100 acpf|V8i xiq sdpsq 1, 6 
axpv 0sar| xoog Kai axpscpsi xiq 07i6Aoi7isq xsaaspig s5psg xr|v pla axr|v 
aAAr|, svd) avx(axpocpr| xpq slvai r| (2354). 

- Oi xpmAsq axpocpsg (R 3 ) slvai axpocpsc; 120 poipcbv yopco a7io svav 
dqova 7ioi) oplqsxai a7to xa aicpa piaq 8iaycovloo, axpscpovxaq xiq sip. sSpsq 
as pla "7iavco xpia5a" Kai as pla "Kaxco xpiaSa": pla a7io xiq okxco xputAsq 
axpocpsq xoo koPoo slvai r| (123)(465), 7100 axpscpsi xiq sSpsq 1, 2, 3 xr|v pla 
axpv dAAii Kai enfold Tl( ? sSpsq 4, 6, 5 xpv pla axr|V aAAp, svcb avxlaxpocpr| 
xpq slvai p (132)(456). 

- Oi xsxpa7iAsc; axpocpavaKAaasic; (S4) slvai aovooaapol xsxpa7iAp<; 
axpocppq Kai KaOsxpq 7 tpoq ai)xf|v avaKAaapq (dqovaq axpocppq KaOsxoq axo 
S7il7is5o avaKAaapq): auvSoa^ovxag yia 7iapa5siypa xpv xsxpa 71 A .11 axpoipi) 
(2453) Kai xriv avaKAaap (16) 7ialpvoops xpv xsxpa7iAp axpocpavaKAaap 
(16)(2453). 

- Oi sl;a7iAsq axpocpavaKAaasiq (S6) slvai aovSoaapol sqa7tApc; 
axpocppg (7100 5sv sysi xo i^dpi) yopco a7io svav dqova xpraApq axpocppg Kai 
avaKAaapq yopco a7io svav KaOpsiixp KaOsxo axov dqova xpq xpmApq 
axpocppg (7100 S7ilap<; 5sv avxiaxoiysl as syicopp avaKAaap axo i^dpi): r| 
sqa 7 rA.f| axpocpavaKAaap 7100 avxiaxoixsl axr|v xpi7iA.fi oxpo<pf| (123)(465) 
slvai r) (142635), scoops 5riAa5f| plqp xpq 7iavco xpidSaq ps xpv Kaxco 
xpiaSa, Kai pla aAAr|Aopofi Kai xcov s^i sSpcov. 

Oi paOpxsq xpr|aipo7rolr|aav psyaAa KoPiKa ^dpia coq S7i07ixiK0 psao 
yia va sqsxdaoov, axopuca o KaOsvaq ps xpv xsipa7ixiKf| 7tpoasyyiap, xov 
xpo7io 7ioi> oppioopyoovxai Kai aop7ispupspovxai 01 7ipoavacpsp0slasq 
aoppsxplsq. Ta psAp xcov opa8cov aAAriAoPoriOfiOriKav axriv STilAoap 
a.7io pidjv Kai, 07ioi) qpxpOpKS, 5o0pKS Pop0sia a7io xov Ka0pypxp xpq xdqpq 
Kai xov siapypxp xoo spyaaxpploo. 



Fevernc^a 2002 Teamgeist 2006 Jabulani2010 Brazuca 2014 


Z'/M ia 7 


Zio SsuiEpo pspo;, poipdoipmv oik; opa8s; pjid^s; 7io8oocpalpoo 
io\) nayKooploo Ko71eA,Aou tcov eicov 2002 (fevemova), 2006 (teamgeist), 
2010 (jabulani), Kai 2014 (brazuca) (Pks7i£ oxppa 7) Kai ;pif|0pK£, oio 
7iA,alcio pia; 8i£p£ovpiiKp; 7tpoo£yyiop; (Kuhn, et al. 2000, Chu, 2009, 
Bell, et al. 2010), r| £7riXoap evo; avoueroo 7rpopAppaio; (Pehkonen, 1997, 
Polya, 1991): va avamAnipoov Trots; cuio n; ioop£ipl£;/oupp£ipl£; ion 
KuPon 7IOD ava7iinx0r|Kav oio 7ipcmo pspo;, otamoiouviai airi ocpaipuep 
£7ucpav£ia m0£ pTiaka; (Baloglou, 2014). 

Me pdor| ia 7iapa7iavco Kai ipv £7iapKp miavopop ion;, 5ev Elvai 
iSialispa SuoKO/'a'i r| ‘8iayvcocp’ xcov loopEipicov ir|; m0£ pTiaka;: 

- EUKoka SicmoidivEiai 7 ioie; p7idks; Eyouv avncipoipp/avn- 
8iap£ipiK6ipia Kai tiois; 8 ev Eyoov ... av Kai p brazuca gTiopsl va 
;£f£Mo8i p£ pia cpaivopsvucp avnoipocpp 7100 issued 5 ev i)7tdpx£i. 

- EUKoXa ETilop; 8ia7noicovEiai oil avatckacp syoov povov r| teamgeist 
Kai r| jabulani, acppvovia; opto; yia io nAo; ion Epyaoipploo (p Kai yia 
Epyaala oio 07iln) io spcbippa av p avatcXacp amp sivai isipaKpiaKp p 
TEipaKopncpp. 

- ps Aayp 7i£piaa6iEpp Tipocoxp 8ia7iiaid)V£iai on 6 As; oi p7iaA,£; 
EXonv SmAp oipocpp, acppvovia; Kai 7idki yia io isko; io spcbippa av p 
8i7iAp oipocpp sivai 8is8piKp p SiaKpiaKp ... av Kai oipv brazuca sxonps 
7ipo(pavd); Kai ia Soo s!8p, m0d); troops Soo siSp a^ovcov 8i7iA.p; oipocpp;. 

- isipaTiA-p oipocpp EXEi povov p brazuca, Kai pa; oSpyodv o’ aoipv oi 
'oianpoi' ip;. 

- iputAp oipocpp sxonv oAs; oi prcdAs;, mOco; oe oAs; 07iapxoov 
ipiaSE; oxppdicov/'povaScov' 7 ion onvavicnviai ps a 7 i 6 Amp ouppsipia. 

- i£ipa7iXrj oipocpavaicXaop, xwpl; open; i£ipa7iAp oipocpp, p7iop£i va 
8iayvcoo0£i, p£ Aiyp inxp Kai 7 i£pioooi£pp 7ipoooxp, oipv jabulani ... xoopl; 
va sivai Kai 1600 7 ipocpav£; yiaii 8 sv OTiapxsi on; aAAs; ipsi; pTiaXs;. 

- E;a7iA.p oipocpavaK^aop 07iapx£i povov oipv teamgeist, Kai p7ioponv 
loco; va pa; o8pypcoov o' ampv oi s£i 'povaSs;' ip;. 

Elpaois icbpa os 0£op va a 7 iocpav 0 onp£ on p avdKkaop ip; teamgeist 
sivai isipaKpiaKp (£ 7 i£i 8 p ia S 7 ri 7 is 8 a avdicA,aap; ip; 8ev 7 ispi£xonv d;ov£; 
ipi7ikp; oipocpp;), evo) p avdKkaop ip; jabulani sivai TEipaKopncpp (£7i£i8p 
la £ 7 U 7 i£ 8 a avaKkaap; ip; TiEpisxonv d;ovs; iputAp; oipocpp;). Amo 0a 
p7ioponos va ylvEi Kai p£ svav kiyoispo yEcopsipiKO ipo7io, pEipdivia; 
SpXaSp ia £ 7 il 7 i£ 8 a avaKkaap; oe Ka0£ p 7 tdAa ... Kai avamAxovia; on io 
^dpi sxEi ip£i; isipaKpiaKs; Kai e;i lEipampocpE; avaxMoEi;. Avakoyco; 
8ia7iioicovonp£ on oi SuiXe; oipocpE; icov fevemova, teamgeist, Kai jabulani 
sivai oks; 8ie8pike;, KaOd); Kai on; ip£i; p 7 iaAs; troops ip£i; d;ovs; 
8 i 7 iA,p; oipocpp; Kai oxi s^i. EiSuca oipv jabulani 0a p 7 ioponcs va 



7iapaxppp0sl on r) 5i7iA.fi axpocpp ocpslAsi va sivai SisSpiKp, cog ‘xsxpaycovo’ 
xsxpa7iApg axpocpavaKAaapg: p sTiavaApipp xsxpaTiApg axpocppg f| xsxpaTrApg 
axpocpavaKAaapg sivai SisSpiKp 5i7iA.fi cxpocpf)! Tia xr|v teamgeist -aAAa Kai 
yia xr)v jabulani- p7io poops va aopTispdvoups oxi p 5mA.fi axpocpp sivai 
SisSpiKfi 87isi5f| o dgovag xpg sivai, O7icog Kai axo £api, xopp 56o iSloo 
xfmoo avaKAaascov! TsAog yia xr|v fevernova 0a p7iopooaaps -O7icog PsPaia 
Kai yia xig dAAsg 56o p7tdAsg- va 7tapaxr|pf| croups oxi r| abv0sap 56o 
xpmAcbv axpocpcbv axo i^api 5sv sivai 7ioxs SiaKpiaKp 5 m Ap axpocpf|, svco 
pmopsi va sivai 5is5piKfi 5mAp axpocpf| ! 

[H auv0sap axpocpcbv aTioxsAsl Kai yscpopa psxaPaapg cxr|v psAsxp 
xpg opaSag auppsxplag xou koPoo Kai axig imoopaSsg xpg (Baloglou 2015), 
PAstts Kai opiAla axo Tpppa MaOppaxaccov xoo A.II.0. axig 20-5-15 
(https://www.youtube.com/watch?v=jGidcoY-5Rg). Elvai agioappslcoxo oxi 
oi xsaaspig prcdAsg xcov IlayKoaplcov KotisAAcov 2002 - 2014 (Xyppa 7) 
avxiaxoiyouv axig xsaaspig ‘7roAuagoviKsg’ i>7ioopd5sg xoo kuPou (xdgpg 12, 
24, 24, 24), svco oAoKAppp p opaSa xou kuPou (xdgpg 48) i)Ao7ioislxai, yia 
7iapa5siypa, axpv p7iaAa xou E%ppaxog 3. H fevernova sivai U7ioopa5a Kai 
xcov xpuov aAAcov piraAoiv, and xig 07iolsg p teamgeist sivai UTioopaSa oyi 
povov xpg opa5ag xou kuPou aAAa Kai xpg xdgrig 120 opaSag xou 
siKoaasSpou (7iou uAo7ioislxai axpv ’koivi)' 7 isvxsgayo)viKp piidAa 
7io5oacpalpou).] 

Acpou sgsxdaxpKav as Ka0s piidAa a7io xig opaSsg, pla 7ipog pla, oi 
auppsxplsg xou kuPou 7iou ava7rxo%0pKav axpv 7ipopyoupsvp svoxpxa, oi 
paOpxsg Kaxsypaxpav xa aiioxsAsapaxa xpg spyaalag xoug as cpuAAa 
spyaalag 7iou aysSidaxpKav yia auxo xov aK07io Kai %ppaipo7ioif|0pKav axp 
auvsysia yia xpv agioAoypap xou spyaaxpplou. 

AigioAoypap xov SK7rai5suxiKcov Spaaxppioxrjxcov 

To spyaaxppio Kai xo project ysviKoxspa agioAoypOpKav ps sva 
spcoxppaxoAoyio 7iou a7iavxpaav avcbvupa oi 5sKa7isvxs paOpxsg 7iou 
auppExslyav axo project. To spyaaxppio agioAoyf|0pKs stiuiAsov and xa 
cpuAAa spyaalag 7iou aop7iAppcoaav oi opa5sg xcov paOpxcbv Kaxa xpv 
uAo7iolpap xou. 

A710 xa cpuAAa spyaalag agioAoypOpKS p a7ioxsAsapaxiKoxpxa xou 
spyaaxpplou cog 7ipog xpv Kaxavopap Kai xpv iKavoxpxa xsipiapou, and 
xoug paOpxsg, xcov auppsxpicov axp acpalpa. Oi 4 opa5sg KApOpKav va 
svxo7ilaouv 7ioisg and xig laopsxplsg xou kuPou uAo7ioiouvxai axig pirdAsg 
xou IlayKoaplou Ku7isAAou xcov sxcbv 2002, 2006, 2010 Kai 2014 Kai va 
Kaxaypaxpouv xig aTiavxpasig xoug axa cpuAAa spyaalag. Oi 5uo a7io xig 



xsaaspig opd5s<; Kaxdcpspav svxo<; zov %poviKoi) op(oi) xoi) spyaaxr|pioi) va 
sqsxdaoov Kai ng zsaaspig pK&Xeg svro oi aXXeg 8vo opaSsg egezaoav 8vo 
and avzsg. Ka0s pndXa s^sxaaxr|KS and zpsig opd5s<;. Ta owioxsXscpaxa 
cpalvovxai axoix; 7uvaKs<; 1, 2, 3 Kai 4 (axr| axriXr| “aroaxf| a7iavxr|ar|”, xo o 
aripaivsi “o%i” Kai xo v ar|[iaivsi “vai”, svro axiq axf|Xs<; xcov a7iavxf|asrov 
xcov pa0r|xo')v, xo 1 ar|pa(vsi oxi r\ opaSa a7tavxr|as aroaxa svro xo 0 oxi 
a7iavxr|as 'kdQog). 

Kai oi xpsig opdSsg svx67tiaav oXeg xiq auppsxpisg 7100 s%si r\ 
fevemova Ka0rog Kai aoxs<; 7100 5sv sysi (IIivaKag 1). 
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ffivaKOQ 1 


A710 xic; xpsig opa5s<; 7100 s^sxaaav xpv teamgeist Kai 01 xpsig 
svxoTiiaav aroaxa 6 x 1 sysi xi<; ai)ppsxpls<; xr|q avxiaxpocpf|<;, xr|<; ava,KXacr\g 
Kai xr|^ 5i7iXf|g axpocpf|<;, 01 5do a7io xi<g xpsig £vxo7uaav aroaxa 6 x 1 s%si 
xpi 7 rA,f| axpocpp Kai s^a 7 iXf| axpocpavaK^aari Kai 6 x 1 8 sv s%si z£zpanXf\ 
axpocpf|, svro povov pia opdoa svx67iias aroaxa 6 x 1 5sv sysi xsxpa7iXr| 
axpo(pavdK^aar| (IIivaKaq 2). 
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IJivaKag 2 


A710 xi<g xpsiq opa 5 s<; 7ioi> sqsxaaav xrjv jabulani Kai oi xpsig svxo7uaav 
aroaxa oxi 8sv s%si avxiaxpocpf|, oxi sysi avaiduxari, 8urAx| Kai xpuiAx) 





axpocpil kou x£xpa7iA.f| axpocpavaK^aari, oi S6o and riq xpsi g £vxo7naav 
acoaxa oxi 8sv iy?A xsxpa7tA,ri axpoipri, svd) povov pia opaSa svxotugs acoaxa 
oxi 5ev 8%si s^a7i^f| axpocpavaK^aari (II(vaKa<; 3). 
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ffivaKog 3 


Ano xig xp£i<; opaSsg nov eqemaav xt|v brazuca kou oi xpsiq svxoTUGav 
acoaxa oxi £%si 8 i 7 iA.f|, xpi7iXf| Kai x£xpa7iXf| Gxpo(pf|, oi 56o a7io xi<; xp£i<; 
£vxo 7 UGav acoaxa oxi §£v eyei a.vaxXaar\, Texpanh] Kai £<;a 7 iA,f| 
Gxpo(pavaKA.aGT| , £vd) povov pia opaSa £vxo 7 na£ acoaxa oxi 5ev £%£i 
avxiGxpocpri (IIivaKag 4). 


2014 Brazuca 

ocoain 

anavir|0£Lc; paGrpcov 

andviriari 

lr| opaSa 

2r| opaSa 

3r| opaSa 4r) opaSa 

aviiaipoc^n 

0 

0 

0 

1 

avaKAaan 

0 

0 

1 

1 

SuiAn aipocj)n 

V 

1 

1 

1 

i£ipaTiAr| oipocj)n 

V 

1 

1 

1 

ipuiAn aipoc^n 

V 

1 

1 

1 

i£ipaTiAn aipocjjavdKAaari 

0 

0 

1 

1 

e^ankr) aipocjjavdKAaan 

0 

0 

1 

1 

auvoAo 

3 

6 
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77/vamg 4 


'Onmq 7ipoic67ix£i a7to xriv a^ioX6yr|ar| xcov cpoAXcov apyaalag, oi 
pa0r|X£(; avxa7ioKp{0r|Kav pe apK£xf| £7im)%ia gxov £vxo7tiap6 xcov 
GOpp£Xpid)V 7101) l)A,07l0l06vxai GXiq X£GG£pig p7ldA,£<; TloSoGCpalpOl). TEVlKa, 
r( fevemova a7io8rix0r|K£ r| mo eukoXti, evg) r| brazuca r| mo S6gkoXt| gxov 

£VX07UOp6 XG)V IGOpEXpiCOV XOl) 10)001) 7101) l)A,07tOlOOVXai G£ ai)X£<;. 

Avap£vop£va, r| axpocpavaK^aari 8i)gko^£\(/£ xoix; pa0r|x£<; 7t£pioo6x£po 
a7io xr|v Gxpocpf| Kai xr)v avaK^aori, evco 8ev vm\p!qe apraxog xpovog yia 
8iaKpiGT| p£xac,6 x£xpaKpiaicr|<; Kai x£xpaKopi)(pr|<; avdK^aar|c; f| p£xac,6 
8i£8piKri<; Kai 8iaKpiaKri<; 8i7xX.iyq axpo<pf|g. 





Arco xa spcoxripaxoXoyia a^ioXoyf|0r|Kav oi oxaasig Kai to s7U7is5o 
iKavo7ioir|ar|g xcov paGrpcov and to spyaaxijpio Kai to project ysviKoxspa. 
To spcoxripaxoXoyio a7iox8Xo6vxav ano 8 epcoxijasig ps icXsiaisg aTiavxijosig 
as 7isvxapd0pia KXipam Likert (M i%aXo7tooXoo , 1992). Oi a7iavxf|asig 
“KaOoXoo” Kai “Xlyo” a^ioXoyoovxai cog apvr|Tucij oxaar| xcov paOrpcov axr|v 
Ka0s sp(6xr|ar|, r| a7iavxr|ar| “psxpia” a^ioXoysixai cog oo5sxspr| axdar| Kai 
oi a7iavTijasig “710X6” Kai “ndpa 710X6” agioXoyoovxai cog OsxiKij axaor|. Ta 
a7ioxsXsapaxa 7tapoooidCovxai ps papSoypappaxa, ax a 07101a to xiipog Ka0s 
pd.p§oi) 5si%vsi tov api0po xcov pa0r|xrov 7ioo STisXsgav xriv Ka0s a7tavxr|ar|, 
Kai ps KDK^iKa Siaypdppaxa, 7100 dsiyvoov xa avxiaxoi%a 7ioaoaxd xcov 
pa0T|xrov (oxpoyyoXoTioiripsva gxt| povaSa). 

Exiyv lr| spcbxr|ar|, 67100 sgsxdgsxai av xo project ijxav svdiacpspov, r\ 
ardor) xcov pa0r|xcbv agioXoysixai cog 0stiki), acpoo xo 87% xcov paGrpcov (13 
a7io xoog 15 paOrpsg) a7iavxr|aav “710X6” Kai “7iapa 710X0” (Tpacpijpaxa 1 Kai 2). 



Sxri 2r| spcbxr|ar|, 67100 sgsxdgsxai, 7110 aoyKSKpipsva, av xo 
spyaaxijpio ijxav sv8iacpspov, r\ oxdari xcov paOrpcov agioXoysixai s7ilor|g cog 
0sxiKij, acpoo xo 80% xcov paOrixcbv (12 a7io xoog 15 pa0r|xsg) a7idvxr|oav 
“710X6” Kai “7iapa 710X6” (Tpacpijpaxa 3 Kai 4). Ilapd xr|v 07iapgr| svog 
pa0r|xij 7100 5ev ppijKS Ka0oXoo svSiacpspov xo spyaoxijpio, sivai 
agiooripsiwxo 6x1, psxago xcov pa0r|xcbv 7100 SKcppa^oov OsxiKij oxdari, sivai 
710X6 psyaXo xo 710000x6 xcov paOrpcov 7100 a7iavxr|oav “7iapa 710X6”. 




rpdcprjpa 3 rpdcprjpa 4 


H 3r| epd)Tr|or| SiEpEovd av to 06pa too project f|Tav Kovra ora 
EvSiacpEpovra tcov pa0r|Tcbv. Ilapa to oti to 71ogogt6 tcov paOrpcov 7100 
£%oov 0£tikt| aTaari Sev Eivai piKpo ( 47 %), evtootok; Eivai e^Igoo psyaXo 
to 71ogogt6 tcov pa0r|Tcbv 7100 8r|Xcbvoov ooSetepp aTaar) ( 47 %), evco svaq 
pa0r|rr|<; 8r|Xcbvsi apvr|TiKf| otcxoti (rpacpijpaTa 5 Kai 6). Oi a7iavTf|G£i<; tcov 
pa0r|Tcbv a£ aoTi) rr|v £pd)Tr|ar|, ce oovSoaopo ps Tig anavxr]GEiq GTiq 800 
7ipor|yodp£V£<; EpcoTijaEig, 8e(%voov pla ©etiki) £7ii8paar| too project Kai too 
EpyaoTripioo OTOog pa0r|T£<;, acpoo aKopp Kai pa0r|T&; 7100 EKpivav oti 8ev 
rpav kovtoi GTa EvSiacpEpovTa too^, 8f|XcoGav oti too<; (pavr|Kav TEXuca 
“710X0” f| “7iapa 710X0” Ev8iacp£povTa. 



rpdcprjpa 5 rpdcprjpa 6 


2%e86v 6X01 oi pa0r|T£<; ( 93 %, oi 14 a7io too<; 15 pa0r|T£<;) 0ecopoov 
oti Epa0av Ka7ioia v£a 7ipaypaTa and tt| aopp£Toxn Toog gto EpyaaTijpio 
Kai gto project yEviKorspa (rpacpppara 7 Kai 8). 




12 

10 

8 

6 


0 


EMA0EZ NEA nPAfMATA; 


fpdcprjpa 7 



rpdcprjpa 8 


MeyaXo 710000x6 tcov paOpxcbv ( 80 %, 01 12 a 7 io xoog 15 pa 0 r|xs<;) 
Oscopoov 6x1 spaOav KaTioia svSiacpspovxa Tipaypaxa and xr| coppsxoxn 
xoog oxo spyaoxipio Kai oxo project (T pacpijpaxa 9 Kai 10 ). Aoxi) r| sv 5 sic,r| 
Kplvsxai coc; oripavxiKTj 8 s 5 opsvoo 6x1, 6 71 cog cpavr|K£ a 7 io xpv 3 r| spcoxr|cr|, 
xo 710000x6 xcov paOpxcbv 7100 SKpivav 6x1 xo Ospa f|xav svxog xcov 
svSiacpspovxcov xoog fjxav 710X6 xappXoxspo ( 47 %). 


EMA0EZ ENAIA(DEPONTA flPArMATA; 




rpdcprjpa 10 


2/nyv 6r| sproxriori (rpacpijpaxa 11 Kai 12), xo 710000x6 xcov paOrpcbv 
7100 SKxipoov 6x1 spaOav K&7ioia xpijoipa 7ipaypaxa Kaxa xr|v oXo7iolr|ar| 
xoo epyaoxriploo Kai xoo project slvai apKsxa xappXoxspo (66%, 01 10 a7io 
xoog 15 paOrpa;). IlapoXa aoxa, 8sv 7ips7isi va OscopriOsi sva x a l LT |X6 
710000x6, 5 s 5 opsvoo 6x1 xa Ospaxa 7100 5 ia7ip ay paxsoxij Kap£ slvai SKxog 
xpq oxoXiKijg 6Xr|<; Kai xoo avaXoxocoo 7tpoypappaxo<; xoo Aoksioo Kai 
oovs7i(6<; 5 sv slvai xPO^tKa T ia T0 paOppa xcov MaOppaxiKcbv. Av 
oovsKxipr| 0 sl Kai r| Tipopyoopsvri spd)xr|or|, xoxs cpalvsxai 6x1 apKsxol 
paOpxsi; 7100 5 sv Oscopoov xppaipa xa Ospaxa 7100 5 ia 7 ipaypaxsoxf|Kaps oxo 
spyaoxppio Kai oxo project, xa Oscopoov svxooxoig svdiacpspovxa. 





rpdcprjpa 11 rpdcprjpa 12 


Err|v 7 r| £pcbrr|<yr|, 7 ioAd psydAo 710000x6 xcov paGrpcov ( 73 %, oi 1 1 
arco xouq 15 paGrpsq), ajiavxr|aav 6x1 0 a r| 0 sAav va ^avaaDppsxdayoov as 
sva 7 iapopoio spyaaxipio (T pacpppaxa 13 Kai 14 ). 


0A H0EAEZ NA EANAZYMMETAZXEIZ ZE 
flAPOMOlO EPrAZTHPIO; 



rpdcprjpa 13 



rpdcprjpa 14 


TsAo<;, psyaAo 710000x6 xcov pa 0 r|xcbv ( 73 %, 01 11 ano xouq 15 
pa 0 r|xs<;), 5 r|Acbvoi)v 7ipo0sar| va ^avas7uAs^oi)v project ps 0 spa a7io xo 
7is8(o xcov Ma 0 r|paxiKcov Kai pdAiaxa 01 7ispiaa6xspoi and axnovq xo 
SpAcovouv ps spcpaar) 5 iaAeyovxa<; xpv £7iiAoyf| “7iapa 710A6” (Tpacpppaxa 
13 Kai 14 ). 


0A EflEAErEZ nAAl PROJECT ME OEMA TA 
MAOHMATIKA; 



rpdcprjpa 15 



rpdcprjpa 16 





Et>p;t£pd<ipaTa 

A^si va appsicoOsi oxi p opadoauvspyaxucp ps0o5og (Slavin, 1990, 
Gilles & Ashman, 2005) Xsixoupypas a7ioxsA,sapaxiKa Kai aneSooe 
appavxuca a7toxsXsapaxa xoao axp dispsuvpap xcov spsuvpxuaov 
spcoxppaxcov axsxuca ps xp acpaipucp yscopsxpia oao Kai axo spyaaxppio ps 
xig p7tdksg 7io5oacpaipou. Exo 7ikaiaio KaOs opaSag 7ipaypaxo7toip0pK£ 
avxaAAayp Kai auaacopsoap idscbv, jiou o8f|yrias xig opdSsg axpv £7uxoxp 
avxipsxcb7iiap xcov rcpog Sispsuvpap spcoxripdxcov 7100 xsOpmv as o^sg 
axsdov xig rcspmxcbasig ps xp popcpp avoucxou jtpopXppaxog (N.C.T.M., 
1980, Branca, 1980, Polya, 1991, Pehkonen, 1997). O ouvaycoviapog 7ion 
avarcxuxOpKS axig Tispuixcbasig iron oi opadsg Sispsuvouaav xo idio 
spsuvpxiKO spcbxppa auvsPaXs axpv Kivr|xo7io(riari xcov paOpxcbv, axpv 
rcpocbOpap xpg svspypxucpg auppsxoxpg xoug Kai axr| dppioupyia Osxucou 
KAipaxog axriv xdgp (Chiu, 2000). E7iiapg, ps xp auvduaaxiKp 7ipoasyyiap 
xpg sXsuOsppg Kai xpg KaOodpyoupsvpg avaKaA,u\|/pg-s7iavavaKdAu\|/pg xpg 
yvobapg sviaxoOpKS p auxsvspysia xcov paOpxcbv Kai smxsuxOpKS p 
svspypxucp KaxaaKsop xpg yvobapg (Pulaski, 1980, Ernest, 1996, Steinbring, 
2005). Auxp p 7ipoasyyiap as auvduaapo ps xpv a<E,i07ioipap ysyovoxcov cmo 
xpv laxopucp s^sA-dgp xpg paOppaxucpg yvobapg (van Brummelen, 2013), 
sdcoas xpv suKaipia axoug paOpxsg va diamaxcbaouv xp pp ypappucp 
diadpopp xpg paOppaxucpg avaKdAu\|/pg 7iou x a P aKT 1 lP^ £Tat euro 
rcsipapaxiapoog, doKipsg Kai avaaKsusg xcov apxiKcbv U7io0sascov (Polya, 
2001, Lakatos, 1996). 

rsviKoxspa, p sp7iXoKp xcov paOpxcbv as paOppaxucsg dpaaxppioxpxsg 
SKxog avaAuxucou 7ipoypappaxog Kai SKxog axoAaicpg 6A.pi;, sixs Osxuca 
a7rox£^sapaxa xoao cog 7ipog xpv dumpaypaxsoap xcov ‘7ipoxcopppsvcov’ 
paOppaxiKcbv idscbv ps xig ojtolsg svsTiAdKpaav oi paOpxsg, oao Kai cog rcpog 
xo £7ii7is5o ucavorcoipapg xoug Kai xpv KaAAispysia Osxnabv axaascov 
arcsvavxi axo yvcoaxuco rcsdio xcov paOppaxiKcbv. H pp-xurcucp rcpoasyyiap 
7iou £7nxsipp0pK£ Kaxa xpv uXorcoipap xou project Kai xou spyaaxppiou Kai 
p auvdsap ps ‘sgw-paOppaxiKd’ Ospaxa, auvsPaAxxv appavxuca axpv 
Kivpxo7ioipap xou svdiacpspovxog xcov paOpxcbv, axpv svspyp sprcA-OKp xoug 
axig dpaaxppioxpxsg Kai axpv svspypxucp KaxaaKsup xpg yvcbapg arco xoug 
paOpxsg. TsXog, psaco xpg spsuvag 7iou 7ipaypaxo7ioipaav oi paOpxsg 
odpypOpKav axpv avddsigp xpg idsag oxi oi paOppaxucsg idssg dsv sivai 
auovisg Kai apsxdpXpxsg aXka sivai Suvaxov va avaOscoppOouv p Kai va 
KaxappupOouv aKopp Kai oi rcio 7ipocpavsig Kai auxovopxsg a 7to auxsg. 

H spyaaia 7iou 7ipaypaxo7ioipaav oi paOpxsg xpg A' xdgpg xou 
IIsipapaxiKou Auksiou xou Ilavsrciaxppioo MaKsdoviag rcou auppsxsixav 



oxo project, 7iapoi)oidoxr|KS and opaSa xcov ga0r|xcov oxr|v 7 11 AisOvij 
MaGripaxiKTj EpSopaSa xqv riapaGKsoij 20 Mapxioo 2015 Kai rival 
avapxripevri axr| 8iri>0i)vor| http://users.sch.gr/anitus/ oxqv Evoxqxa 
“Kaivoxopsq Apdasu;”. 
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